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In this note, we presert two analyses which study the use of soft electrons to tag the avor
of B hadrons. We rst describe the feasibility of using opposite-side electrons for avor tagging
of B mesons, by utilizing a clean sample of fully reconstructed B ! J= K decas. From
this study, we obtain a tag rate, = (2:0 0:2)%, tag purity, s = (70:6 6:2)% and dilution,
D=2 1= (41 12)%. This translates to a tagging power, D? = (0:34 0:19)%

We then apply this technique to a high statistics semileptonic B decay sample corresponding to
approximately 417 pb ! of integrated luminosity accumulated with the D  Detector in Run 11, and
extract ; D and mygy. The avor of the B mesonat decay was determined using the muon charge
from the partially reconstructed decay B! *D (2010) X, D (2010) ! D° ,DO! K* |
whereasthe initial state avor was determined using opposite-side electrons. This yields tag rate,
purity and dilution of,

= (2.5 0:1)%, s = (669 1.5 0:5%, D=(340 30 09%

and tagging power, D? = (0:29 0:05 0:03)%. The B mesonoscillation frequency was measured
to be consistert with the world averageand is an important rst step to using the electron tag for
a Bs oscillation measuremert.



I. INTR ODUCTION

The study of a vor oscillationsin neutral B mesonsis an important topic in heavy a vor physics. The measuremem
of the oscillation parameter my can be usedto determine the product of the CKM matrix elemerts jVy, Vi4j?, see
[1] for a recert overview of the subject (a similar diagram holds for the B?). Although, mq has been measured
very precisely by the B-factories at SLAC and KEK (world average[2] is mg = 0:502 0:007 ps 1) theoretical
uncertainties limit the precisionon Vig to 15 17%. We can reduce the size of these uncertainties by combining

mg with a measuremen of mg. The obsenation of oscillations in the Bs systemis a major goal of the Tevatron
physics program.

A crucial ingredient in oscillations analysesis the knowledge of the avor of the decaying mesonat production.
In this note, we presert a avor tagging algorithm using soft electrons. We rst describe a feasibility study using
fully reconstructed B events followed by an analysis which exploits a large semileptonic sample. Due to stricter
selection criteria, the latter sample correspondsto approximately 417 pb ! of integrated luminosity accunulated by
D during the period from April 2002to August 2004, whereasthe feasibility study uses460pb !. B hadronswere
selectedusing their semileptonicdecays B! *D X (charge conjugated states are always implied in this paper)
with reconstructedD ! D° decass. Both simulation and available experimental results show that this sample
is dominated by B! * D X decas and can therefore be usedto study oscillations of neutral B mesons.

In Section|l, we describe the D detector, in particular the sub-systemscrucial for this analysis, and Section |11
explains how the data were collected. In Section IV, we briey explain the soft electron tagging algorithm followed
by a feasibility study performedusingB ! J= K ewens. SectionV hasdetails on the reconstruction of the nal
state, both untagged and tagged samples. SectionsVI and VI| have details on the tting procedureand extraction
of mg.

I DETECTOR DESCRIPTION

The following main elemeris of the D detector are essetial for this analysis:

A magnetic certral-trac king system, which consists of a silicon microstrip tracker (SMT) and a certral b er
tracker (CFT), both located within a 2 T superconducting solenoidal magnet

Calorimeter and a pre-showver subsystemsfor electon identi cation
A muon systemlocated beyond the calorimetry

The SMT has 800,000 individual strips, with typical pitch of 50 80 m, and a designoptimized for tracking
and vertexing capability at j j < 3. The systemhas a six-barrel longitudinal structure, ead with a set of four layers
arranged axially around the beam pipe, and 16 radial disks. The CFT haseight thin coaxial barrels, eat supporting
two doublets of overlapping scirtillating b ers of 0.835mm diameter, one doublet being parallel to the collision axis,
and the other alternating by 3 relative to the axis. Light signalsare transferred via clear light b ersto solid-state
photon counters (VLPC) that have 80% quantum e ciency .

In betweenthe solenoidmagnet and calorimetry lies the preshawer detector; the part which is in the certral region
(j j < 1:1) is known as the CPS. Both certral and forward preshowver systemsconsist of seweral layers of extruded
triangular shaped scirtillators, which are read out by the sameVLPC systemasthe CFT.

The liquid argon/uranium calorimeter consists of both electromagnetic (EM) and hadronic componerts [5], and
extendsouttojj 4 ( = In(tan( )=2), where is measuredrelative to the beam axis). In this analysis, we are
primarily interestedin the EM component, which form the rst four layers(or \ 0 ors") of the calorimeter.

The muon system consistsof a layer of tracking detectors and scintillation trigger cournters before 1:8 T toroids,
followed by two additional layers after the toroids. Tracking at j j < 1 relieson 10 cm wide drift tubes, while 1 cm
mini-drift tubesare usedat 1< j j< 2.

1. DATA SAMPLE

This analysisusesa large sampleof B!  *D (2010) X everts selectedfrom all data available up to August 2004
after removing a period of bad preshower reconstruction. This correspondsto 417 pb ! integrated luminosity. The
everts usedin this analysis were primarily triggered by a suite of inclusive single muon triggers. Howewer, oncethe
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alsodecay semileptonically producing another muon or an electron in the event. In this analysis, we focuson the case
where the other B givesrise to an electron; this electron is then usedfor initial state a vor tagging.

A complemenary analysisusing B ! asthe initial state tag wasdone previously [4]. In the current analysis, we
usethe sametechniquesand tting algorithms to extract mg. The reconstruction of the semileptonic nal state
usesmany of the selectioncriteria developed for the muon analysis.

V. INITIAL STATE FLAVOR TAGGING WITH ELECTR ONS
A. Soft electron selection

The track-basedelectron identi cation algorithm exploits the granularity of the calorimenter; details can be found
in [7]. In short, atrack (found in the certral tracking system)is extrapolated into the calorimeter, and the transverse
energydepositedin the cellsin a narrow \road" certered on the track is summed. At the momen, werestrict ourselves
to the certral calorimeter,j j < 1:1.

The two main discriminants in soft electron identi cation are E=p and fraction of the total energyin the EM
calorimeter (EMF), and they are de ned as,

P

EMFE = f logs number i=1;2;3 Er (') (1)
= allf loor s Er (')
E=P = f loor number i=1;2;3 Er (') (2)
Pt (track)

where E+ (i) is the transverseenergy within the roadin oori.

We have studied thesevariablesfor reconstructedsoft electrons(from B hadrons)in a MC sample,and represerativ e
plots are shown in Fig. 1.

We have also studied the soft electron variables using corversions( ! e*e ) and K¢ decas to
The e- separation can be seenin Fig 2.

+ in data.
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FIG. 1: E— and EMF of EM objects matched to generator level electrons (j j< 1:1)

The ratio of energy contained in the \road" along the track to the total energy deposited in the rst three o ors
of the calorimeter is 89% on the average. The energy deposited in the rst three o orsis 90% of the total energy
deposited by the electron, sowe expect E=P  80% for road electrons, which agreeswell with Fig. 1.

B. Benc hmarking the electron tag algorithm

We rst test the feasibility of using electronsasan initial state a vor tag by studying chargedB mesons.SinceB
mesonsdo not mix, we usethe electron chargeto study the tag quality.
We reconstructthe decay B | J= K using standard selectioncriteria [8]. In 460pb ! of integrated luminosity,
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FIG. 2: E and EMF of EM objects for pions from Ks decays and soft electrons (2:0 < Pr < 20:0 GeV/c) from photon

conversion decays in the certral region (j j< 1:1).
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FIG. 3: Total number of avor untagged B candidates

Fiducial volume: Electron j j < 1:1 and Pt > 2.0 GeV/c
Selectgood electronswhile discriminating against pions: EMF > 0:7 and 0:6 < E=P < 1:2

Angle between electron and the B candidate should be j j > 2:5 rad(144 ). This requiremert forcesthe B
hadronsto be well separated.

Currently, we restrict ourselvesto the certral region, sincethe badcground from photon conversionsis quite large
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Since the desiredtag electron is produced in the semi-leptonic decay of a B hadron, it will tend to be assciated
with the jet createdby the other daughters of the B hadron. The track jet is constructed only out of chargedparticles
and usesthe DURHAM clustering algorithm [6].

q Thus, we look for non-isolated EM candidates;such EM candidatesare within a coneof R < 0:7, where, R =

( 2+ % where isthedierencein betweenelectronand jet and is the di erence in  betweenelectron
and jet.

If we nd more than one non-isolated EM candidate, we choose the electron with the maximum PL® which is
de ned as the relative Pt of the electron with respect to the nearestjet (since a B hadron is heavier than other
sourcesof soft electrons, on average, P1¢ is larger). If no non-isolated electron is found, we take the electron with
the maximum Pr. 5.7% of the tagged events containing a fully reconstructedB have more than 1 EM candidate.

Once we selectan electron in an evert containing B ! J= K , we now have a tagged sample. The ratio of the
number of everts in the tagged sampleto the total sample(N) is the tag rate (also referred to asthe e ciency of the
tag), . Sincea charged B mesondoesnot mix, the combination B* e correspondsto a right signtag (R), whereas
B* e" correspondsto a wrong sign tag (W). The variables, (tag rate), s (purity) and D (dilution) de ned below
characterize the performanceof the tagger; the gure of merit is D?.

R+ W R D_R w
TN ST R+ W TR+ W

3)

In this analysis,we nd 89 12and 37 10 asthe number of right-sign and wrong-sign tags, respectively. These
yield = (220 0:2)%, D = (41:2 120)%, and D? = (0:34 0:19)%, respectively. These numbers agreewith a
similar analysisdoneon MC evernts. The performanceof the electron tagger, although not asgood asthe muon tagger
(where D?  1%), is very encouraging,sinceit allows us to increasethe statistics in our tagged sample by about
35% without any costin trigger bandwidth or any other resources.

Now that we have demonstrated the feasibility of using an initial state electron tagger, we now turn to the mea-
surement of mgy using Bg! * D X evens.

V. FINAL STATE RECONSTR UCTION
A. Untagged sample

For this analysis, muons were required to have transversemomertum P, > 2 GeV/c as measuredin the certral
tracker, pseudo-rapidity j j < 2 and total momertum p > 3 GeV/c.

All charged particles in a given event were clusteredinto jets usingthe DURHAM clustering algorithm [6]. Events
with more than one identied muon in the samejet were rejected, as well as events with identied J= ! *
decays.

The D° candidate was constructed from two particles of the opposite charge belonging to the samejet as the
reconstructed muon. Both particles are required to have transversemomerntum Pt > 0:7 GeV/c, and pseudo-rapidity
j j < 2. They were required to form a common D-vertex with good t 2. For ead particle, the axial (plane
perpendicular to the beamdirection) 1 and stereo(plane parallel to the beamdirection) | projections of the track
impact parameter with respect to the primary vertex together with the corresponding errors ( ( t), (L)) were
computed. The combined signicance ( t= (1))2+ (L= ( L))? wasrequired to be greater than 2. The distance
d? betweenthe primary and D verticesin the axial plane wasrequired to exceed4 standard deviations: d? = (d?) > 4.
The accuracy of the distance d? determination was required to be better than 500 m. The angle 2 D' betweenthe
D° momertum and the direction from the primary to the D° vertex in the axial plane was required to satisfy the
condition: cog ) > 0:9.

The tracks of muon and D° candidate wererequired to form a commonB -vertex with good t 2. The momertum
of the B -candidate was computed as the sum of the momerta of the and D°. The massof the ( * D°) systemwas
required to fall within 2:3 < M ( *D%) < 5:2 GeV/c2. If the distance d? betweenthe primary and B vertices in
the axial plane exceeded4 (d?), the angle £ betweenthe B momertum and the direction from the primary to the
B-vertex in the axial plane was demandedto satisfy the condition cos( #) > 0:95. The distance d? was allowed to
be greater than d2, provided that the distance betweenthe B and D verticesdP waslessthan 3 (d2P). The error

(d%) was required to be lessthan 500 m.

The massesof kaon and pion were aSS|gnedto the particles according to the charge of the muon, requmng the

-+ s + I T L T - T L =d P T Y P 4 V4 A Y T I | B Y P D B
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FIG. 4: The invariant massof the K systemfor *K* candidates before electron tagging. The curve shows the result of the
t ofthe K* massdistribution with a Gaussiansignal peak and polynomial background. The total number of D°candidates
in the peakis 74319 488. The peak at lower massescorresponds to the partially reconstructed decay D! K* X where
typically a © is not detected.

a *K* nal system. In the following the everts falling into the K invariant masswindow between1.4 and 2.2
GeV/c? will bereferredto as * D° candidates.

The curve in Fig.4 shows the result of the t of the K* mass distribution with a Gaussian signal peak and
polynomial badkground. The total number of D°candidatesin the peakis 74319 488. The peak at lower masses
correspondsto the partially reconstructeddecay D! K* X wheretypically a © is not detected. With the tagging
criteria described in the next section, the total number of electron tagged events is 1790 96 which givesa tag rate
of (2.4 0:1%).

For * DO candidates, we searc for an additional pion with charge opposite to the charge of muon and with
Pr > 0:18 GeV/c. The massdierence M = M(D° ) M (D9 for all such pions when 1:75 < M (D% < 1:95
GeV/c? is shown in Fig.5. The peak, corresponding to the production of *D s clearly seen. The total number of
D candidatesin the peakis equalto 36086 254. The signal and the background have beenmodelled by a sum of
two Gaussianfunctions and by the sum of exponertial and rst-order polynomial functions, respectively.

B. Tagged Sample

We now apply the electron tagging algorithm described in Section IV to the semi-leptonic nal state. Sincethe
semi-leptonic nal state are primarily found in everts collected with the inclusive single muon triggers, the evert
ervironment is likely to be dierent than in events with the J= nal state, which are collected with the dimuon
trigger, we re-visit the electron selectioncriteria. The J= events are lessa ected by noise,badground etc. and tend
to be\cleaner".

The requiremerts for the electron tag are summarized below:

Electronj j< 1:1 and P+ > 2.0 GeV/c
The track assaiated with the electron hasto have at least one hit in the Silicon detector

To separatethe tag electron from the decaying B candidate, we require (a) the electron is not from the same
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is found to be 36086 254. In the t function the signal and the background have beenapproximated respectively by sum of
two Gaussian functions and by the sum of exponential and rst order polynomial function, respectively.

Electron does not come from a photon conversion or from a mis-identi ed pion (where the latter comesfrom

Ks deca)

The electron is well reconstructed in the preshover sub-detector. Reconstruction involves combining clusters
in ead of its three layersto form a 3D cluster. Fig. 6 shows the minimum single layer cluster (SLC) energy
of a CPS cluster for electronsand pions. We have included a cut on this variable for tagging the semileptonic
decays. A small part of the data had bad preshaver reconstruction due to calibration problems, and has been

removed.

The electron satis es criteria described in Table |I.

To improve electron identi cation, we have divided up the

samplein 2 Pt bins and cuts are chosento keepthe pion rejection at the samelevel. This was studied using a
sample of pions from K s decays and conversionsto e" e .

Variable

Pt < 3.5 GeVic

Pt > 3.5 GeVic

E/P
EMF

Min CPS SLCe (MeV)

> 055& < 1.0
> 0:8
> 4.0

>05& <11
> 07
> 2:0

TABLE [: Table summarizing the soft electron cuts.

As described in Section 1V, if more than one non-isolated electron candidate per evert is found the candidate with
the maximum P{e' is selected. If no non-isolated electron is found, then the maximum P+ isolated electron is chosen.

Fig. 7 shows the massdi erence M (D° )

tagging rate is determined to be (2:5

As will be described in Sec.VI the measuremeh of the By oscillations is performed using the ratio of D

0:1%).

M (DY) after tagging. It is found to be equalto 904 36 and thus the

events

with right and wrong tags. We also usethe ts to the DO sample and do a simultaneous t to obtain the mixing
parameter. We usethe samealgorithm asthe oneusedin the analysiswith muons asthe inital state a vor tag [4].
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VI. EXPERIMENT AL OBSER VABLES

For a mixing analysis,we needto know the production and decay points of the B hadron, sothat we can measureits
decey length. The transversedecey length of a B-hadron L,, wasde ned asthe distancein the axial plane between
the primary vertex and vertex produced by the muon and D° . The vertexing algorithm is described in detail in [9].

The transversemomertum of a B -hadron P D was de ned asthe vector sum of transversemomerta of muon and
DO. The sign of the decay length was set positive, if the angle 2 waslessthan =2, otherwise it was set negative.
The measuredvisible proper decay length (VPDL) wasde ned as

M =Ly Mg c=P°’ 4)

Events were divided into 7 bins according to the measuredVPDL. The number of *D events with same-sign
(\oscillated”) and opposite-sign (\non-oscillated”) tags, N°¢ and N;™" °¢,in ead bin i of VPDL were determined
froma t ofthe D peakin the massdierence M (D° ) M (D?) distribution.

Bin [VPDL range, cm N tot N OSE NS i A A7

1 0:025-0.000 | 2154 61| 29 6 |14 5{2.00 0.30] 0.359 0.170 | 0.340
2 0.000-0.025 [9974 212| 159 14 (88 10|2.48 0.16| 0.286 0.067 | 0.331
3 0.025-0.050 (8832 137| 125 12 (59 9|2.09 0.15| 0.355 0.078 | 0.287
4 0.050-0.075 |[6156 121 76 9 |46 8|1.98 0.18| 0.245 0.096 | 0.207
5 0.075-0.100 |4163 88| 51 8 |49 7(2.39 0.24| 0.025 0.109 | 0.104
6 0.100-0.125 [2930 140 27 6 |25 6|1.77 0.24| 0.034 0.157 | 0:003
7 0.125-0.250 |[4735 111| 49 8 |67 9|2.45 0.23] 0:163 0.104| 0:151

TABLE |I: De nition of the sewen bins in VPDL. For eath bin the measured number of D for the opposite sign and same

sign of muon tag N;™"  °°; N> its statistical error (N™" °°); (N®°), all determined from the ts of corresponding mass
dierence M(D° ) M (D°) distributions, measuredasymmetry A;, its error (A;) and expected asymmetry A¢ corresponding
to mg= 0:545ps ! (the t result) are given.

The experimental obsenables,asymmetry A; in each VPDL bin, for this measuremen were de ned as:
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FIG. 7: The massdierence M (D° ) M (D?) for tagged events with 1:75< M (D°) < 1:95 GeV/c 2. The tag rate is found to
be (2:50 0:1)%

The number of \non-oscillated" and \oscillated" everts, the asymmetriesand the corresponding errors derived from
the t in eadh VPDL hin are givenin Table Il. For comparison,we show the expected asymmetry obtained from the
best t to the data (described in SectionVII). Fig. 8 shawvs the asymmetry as a function of the visible proper decay
length.

VIl. FITTING PROCEDURE AND RESUL TS

The D sampleis composed mostly of B mesonswith some cortributions from B, and Bs mesons. Dierent
speciesof B mesonsbehave di erently with respect to oscillations. Neutral B and Bs mesonsdo oscillate while
charged B, mesonsdo not oscillate. In the following it was assumedthat the oscillations of B mesonshave in nite
frequency Possiblecontributions from b-baryonsto the samplewere also neglected.

The purity of the tagging method was de ned as s = Ncorrectly tagged events Niotal tag ged events : [t was assumed
that the tagging purity is the samefor all reconstructed B mesonsbecausethe opposite-sidetagging information has
little correlation with the reconstructed B mesoncandidate.

For a given type of reconstructed B -hadron (i.e. d; u; s), the distribution of the visible proper decay length x is
given by:
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nfon 0Se(y: K ) = exp( CKX) 05 (1+ (2 s 1)cog m Kx=0):
Bg Bg
0sC . —_ K KX . —_ .
ng>(x; K) = exp( ) 05 (1 (2s 1)cof m Kx=0); (6)
C By CBy
M OR(GK) = e 2 ngR(cK) = e ) @ o) ™)
By C B, C B, C B,
i R0 K) = (G K) = L —exp( 1) 05 (®)

s s

where K = PTD0=PTB is a K -factor re ecting the di erence betweenthe obsenable and true momertum of the
B-hadron and is the lifetime of B -hadronstakenfrom [2]. The K -factors were determined from the simulation using

generator-level information for the computation of p& and PTDO. The following decay channels of B mesonswere
considered:B3! * D ,B§y! *D ! *D X,B*! * D% * D XandB)! * D X.Here
and in the following the symbol\D " denotesboth narrow andwide D  resonancestogether with non-resonar D
andD production. The slow pion from D decay wasnot included in the Pt ( D°) computation for the K -factors.
The K -factors for all considereddecays were combined into 3groups: B! * D X,B! * D X! * DX
andBs! * D X.

Translation to the measuredVPDL, xM is achieved by integration over K -factors and resolution functions:

z z
Naas | %¢(xM)=dxReg(x xM) Effj(x) dK D;(K) (x) Niamay | (% K): (9)
HereRes (x xM) is the detector resolution of the VPDL and Ef f; (x) is the reconstruction e ciency for a given
decay channel j of this type of B meson. Both are determined from the simulation. The deca/ length resolution
was parameterisedby the sum of 3 Gaussianswith the following parameters: widths 26, 56 and 141 microns; relative
normalizations 0.423,0.505and 0.072respectively. The step function (x) takesinto accourt that only positive values
of x are possible(x™ can have negative valuesdue to resolution e ects). The function D; (K ) givesthe normalized
distribution of the K -factor in a given channel .
The expected number of oscillated/non-oscillated everts in the i-th bin of VPDL is equalto

e,osc=non o0OsCc _ Z M X x osc=non o0sc M
N; = dx” ( (Brj Ng. x")) (10)
! f=uds j
: R . o _ P
Here the integration dxM is taken over a given interval i, the sum
D X and Br; is the branching ratio of a given channel j .
The latest PDG values [2] were used for the B decay branching fractions. Exploiting the fact that semileptonic
B decas are saturated by decaysto D, D and D , and isotopical invarianceit was determined that the B? ( 85%)
and B* ( 15%) decays give the main contributions to the sample. The B cortribution is small but it wastaken into
accourt.
Finally, the expected value A? for interval i of the measuredVPDL is given by Equation (5), and substituting
N_non osc and N.OSC by N_e;non osc and N_e;osc
I I I | "
The t valuesof m and s weredetermined from the minimization ofa 2( m, s) de ned as:

; is taken over all decay channelsB !
+

X (A A% m; §)2.

20 m: - 11
We perform a simultaneous t to the B? and B* samples. The result of the minimization is:
mg = 0:545 0:085(stat) ps ! s = (6619 15% (12)

The values of A7 obtained in eadh bin are given in Table Il. Fig. 8 shows the asymmetry as function of VPDL
together with the result of the t [10].
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VI1l. A STUD Y OF SYSTEMA TIC UNCER TAINTIES

We studied various sourcesof systematic uncertainties and the more important onesare described in this section,
and results summarizedin Table II1.

The B mesonbranching rates and lifetimes usedin the t of the asymmetry weretaken from [2] and were varied by
1 . The VPDL resolution, obtained in simulation, was multiplied by a large factor, from 0.2to 2, which signi cantly
exceedsthe estimated di erence in the resolution betweendata and simulation.

The variation of K -factors with the change of B momertum was neglectedin this analysis. To ched the impact
of this assumption on the nal result, their computation was repeated without the cut on Pt (D°) or by applying an
additional cut on Py of muon, Pt > 4 GeV/c. The change of averagevalue of K -factors did not exceed2%, which
was usedasthe estimate of the systematic uncertainty in their values. This was propagatedinto the variation of mgy
and tagging purity by repeating the t with the K -factor distributions shifted by 2%.

The reconstruction e ciency in dierent B-mesondecay channels depends only on the kinematic properties of
corresponding decays and can therefore be reliably estimated in the simulation. The ISGW2 model [11] was usedto
describe semileptonic B decays. The uncertainty of the reconstruction e ciency , setat 12%, was estimated by varying
kinematic cuts on Py of the muon and D° in a wide range. Changing the model describing semileptonic B decay
from ISGW2 to HQET [12] producesa smaller variation. The t to extract my wasrepeated with the e ciencies
to reconstruct B! * D andB ! * D 0 channelsmodied by 12%, and the dierence was taken as the
systematic uncertainty from this source.

Possible badkground cortribution into events with small lifetime, e.g. the cc contamination of the sample or
the misidenti cation of the muon, can bias the oscillation wave at small values of VPDL. The contribution of this
badkground was varied from 3.5% to 10% and the di erence in the result was taken as the systematic uncertainty
from this source.

We alsoinvestigated the systematic uncertainty of measuringthe number of D and D° candidatesin ead VPDL
bin. This we call systematicsdue to t procedure. We changedthe badkground parametrization for the D° mass t
from the exponert to a seconddegreepolynomial and varied the badkground shapeby 1 .

Forthe D candidates,we performed cross-dieds using other functions, but the chosenbadckground parametrization
givesthe best description. Sincewe x the background shape, we varied the background shape by 1 . Also, the
default bin width for the ts in the ts in individual VPDL bins is 1.40MeV. We loweredthe binwidth to 1.05MeV,
and increasedthe binwidth 1.75MeV, and include it in our systematics.

variation (m ¢) [ (DB%)] (D(BF))| (D)

Br(B°! D " )[5:53 0:023%|0.002ps '| 0.001 0.001 |0.001

Br(B! D X)|1:07 0:17% |[0.008ps 1| 0.002 0.001 |0.001

B lifetime 1 0.001ps '| 0.000 0.000 |0.000

Resolution function [0:2 2] |0.006ps 1| 0.002 0.000 [0.000

Alignment 10 m 0.007ps | 0.004 0.000 [0.004

K -factor 2% 0.009ps '| 0.000 0.000 |0.000

cc Background [0:035 0:1] [0.002ps 1| 0.002 0.000 [0.002

E ciency 12% 0.006ps 1| 0.001 0.001 (0.001

Fit procedure Overall 0.010ps *| 0.006 0.006 [0.008

| Total | [0.019ps *| 0.008 | 0.006 [0.009]
TABLE [l1: Systematic uncertainties.

IX.  CONCLUSIONS

We report results for a new algorithm, which usessoft electrons,to tag the avor of a B hadron at production. We
useboth fully reconstructedB events aswell asa large semileptonic samplecorresponding to about 36086( *D X)
candidate everts.

Using the latter sample,the B° mesonoscillation frequencywas measuredto be consistert with the world average.
We also obtained a tag rate, purity and dilution of,
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